Elderly persons with chronic disorders and greater disability require a combination of health and social long-term care services [1] . This population receives care through a number of institutions such as acute care hospitals, long term care facilities (LTCF) and home care (HC). This fragmentation poses significant challenges to the continuity of care [2] . In many industrialized countries these challenges are amplified by the fragmentation of care systems between several funding agencies [3] . In response to these challenges, an integrated clinical information system using a common language is essential for an efficient transmission of information across all stakeholders [4] . This integrated system should provide standardized and clinically relevant data. It should include a core set of items providing a comprehensive picture of each clients with a direct impact on relevant care plan decisions [5] . A comprehensive needs assessment and care planning across multiple care settings has a positive impact on health parameters and care pathways [6] , and has been shown to improve the quality of care [7] , resource access [8] and overall performance of the health care system for the elderly population [9] .
heath production and financing [11] with a decreasing care quality and a lack of continuity of care [12] . Since the end of 1990, the French healthcare system has promoted coordination of care to better address the fragmentation between healthcare and social services [13] [14] [15] but this effort has been initiated without a standardized comprehensive assessment tool common to all stakeholders. Otherwise, the use of interRAI instruments has increased step by step for twenty years until 2016 and the decision by the Caisse Nationale Solidarité Autonomie (CNSA) to implement the RAI Home Care (HC) instrument for the case managers. The CNSA is the French national agency whose mission is to finance social services, ensure services access and conduct the services organization for people with lost autonomy. In this work we have described the different periods of the interRAI instruments implementation in France, from the onset to mandatory use at the national level. We have identified key incentives and barriers related to this development, providing an overview that will be relevant to other healthcare organizations seeking to implement an integrated information system.
InterRAI instruments and the potential for integration
The development of the interRAI instruments was part of a set of reforms enacted by the United States Congress in the Omnibus Budget Reconciliation Act of 1987 [16] . Its success made those instruments attractive to the international community of investigators in geriatrics and gerontology topics with more than 35 countries involved as users. The interRAI instruments were developed by the interRAI consortium, a non-profit organization of clinicians, researchers and health administrators from the different countries involved. The goal of the consortium is to improve the quality of life of vulnerable persons through a seamless comprehensive assessment system (www.interrai.org).
The interRAI instruments are a set of standardized and fully structured tools to assess characteristics of people having multiple chronic disorders and receiving long-term care services. Since 1989, the instrument is mandatory in US nursing homes [17] with case mix application [18] to improve the quality of care with the interRAI Long Term Care Facilities (LTCF). The interRAI Home Care (HC) version was created in 1994 and translated in several languages [19] . Other instruments were created for different populations and care settings such as hospital settings (acute care and post-acute care), assisted living, palliative care and mental health for psychiatric patients. In 2001 the interRAI consortium has initiated a reconciliation effort to ensure that all the instruments contained common items and definitions. All instruments now include core items that are shared among instruments, and optional items that are specific to the population or to the care setting. Taken together the interRAI instruments constitute an integrated clinical information system [4] .
Each instrument has numerous applications for a wide range of stakeholders such as clinicians, managers and health decision-makers. These applications include Clinical Assessment Protocols (CAPs) for supporting and achieving appropriate care plans, clinical scales for assessing health parameters, quality indicators and casemix tools [20] . CAPS include triggers to identify persons to whom the protocol applies and a set of guidelines suggesting care planning actions. These actions are driven by the presence of problem conditions, risk factors or potential for improvement. Finally, interRAI instruments are undergoing extensive development and are continuously being tested for validity and reliability by numerous clinicians [21] [22] [23] [24] .
Implementation of the interRAI instruments in France
First period (1995-2011)
Description of the context
At the beginning of the 1990s, the introduction of the interRAI instruments in France resulted from a double move: critics by a group of French scientists working on the concept of functional disability [25] , and the need to better respond to the huge fragmentation between health and social care services [12] . At national level the French nursing homes were mandated to improve the quality of care and promote greater functional ability. A Clinical Research Hospital Program ("Programme Hospitalier de Recherche Clinique" PHRC) was conducted between 1996 and 1999, using the interRAI LTCF in eight voluntary settings. The two objectives of this first French research program were to evaluate the acceptability of the instrument by professionals [26] , and to review the application of interRAI quality indicators in a routine setting to promote their use [27, 28] .
In 2000 the non-profit organization interRAI France was set up to promote the interRAI development in France. French back-translation was made for the interRAI-HC and interRAI-LTCF assessment forms, allowing the French team to participate in two European Researches Programs. Between 2001 and 2003, the Ad-HOC study (Aged-Home Care) compared the outcomes of different models of community care services across cities of 11 European countries using interRAI-HC [29] . Between 2009 and 2011, the SHELTER study (Services and Health for Elderly in Long Term care) was designed to implement the InterRAI-LTCF instrument to collect and assess uniform information about nursing home residents across facilities of 7 European countries and Israel. The SHELTER study also confirmed the reliability of the interRAI-LTCF instrument after translation into the languages of the participating countries [30] . Both programs allowed cross national comparisons of home care clients [31] , residents [32] and both populations in terms of quality indicators [33, 34] and treatment [35] . A service delivery integration index of home care for older persons was proposed, based on process-centered integration and organisational structure approach. Items extracted from the interRAI-HC instrument were used to capture basic characteristics of home care services into a services' delivery integration index [36] .
Incentives and barriers
At the national level, these research programs provided a validation of the data collected using the interRAI instruments, and a comparison between clients of different healthcare systems. Improving quality and continuity of care requires a better communication between stakeholders, and constitutes a strong incentive to implement the interRAI instruments as a common language [9] . On the other hand, overlapping responsibilities over clinical practice between stakeholders limited the implementation of the instruments. The target population including clients with unmet needs was an incentive for using the interRAI instrument. Unmet needs were explained by an unrelevant fit between the comprehensive assessment and a non-systematic care planning procedure [37] . This population is characterized by higher resource utilization, and using the RAI instruments could reduce hospitalization from LTCF [7] .
Voluntary users of the interRAI instruments were clinicians working in nursing home or community-based care and researchers, with interest in the clinical process of long term care including comprehensive assessment and care planning. Other users such as managers and decisions makers were not involved in the development of the interRAI instruments during this first period. According to these initial providers, interRAI instruments were perceived as promoting better assessment and care plan and better care knowledge with the participation of the resident and caregiver in multidisciplinary care team [26] . The implementation of interRAI instruments also helped identifying a number of issues in the organization of work. When combined with the long-term use of home-made tools and the fear of practice standardization, some resistance grew over the fear of losing one's professional autonomy [38] . There was also a lack of connections between research purpose and clinical utilization without incentives to promote a routinely use.
While the quality of the data captured and the direct clinical applicability were incentives, the time required for the complete clinical assessment, based on 280 items, proved too long for some providers. This resistance was partially addressed through a 4-day training explaining the functional approach of the evaluation, but the use of paper forms or the need for access to a computer to use the CAPS and Scales algorithms remained key limitations. The creation of the InterRAI France was an important factor to structure the development of the interRAI instruments. The leadership was represented by a public health physician (JCH) who participates at interRAI consortium into the System Development Committee. It allowed the creation of French versions of the instruments with corresponding manuals. The absence of an academic clinician physician in the leadership team leading to a limited engagement of clinicians from other settings precluded the development of the instruments ( Table 1) .
Second period (2009-2015)
Description of the context
In 2009, the French government implemented an integrated care model for elderly population at the national level [39] . Integrated care is a collective approach involving all stakeholders in a defined territory, addressing the fragmentation of services through interdependent mechanisms and tools [40, 41] . These included 6 components such as areas for cooperation, a shared access-to-services In 2011, the Pertinence des Outils d'Evaluation Multidimensionnelle (POEM) study assessed the use of the 3 tools by case managers. Among the recommendations made were the need for a standardized and multidimensional assessment tool, available as an electronic version with an appropriate 2-phase training [44] . Between 2012 and 2017 the integrated care model has been extended to 352 sites covering 98% of the national territory. Each site was chosen based on inhabitants and healthcare and service organizations.
Incentives and barriers
At the national level, the integrated care program run at a national pilot was a strong incentive [40] . The step-by-step implementation combined with an experimental phase gave some indications as to how and where the integrated care model had to be provided [41] . However the level of integration, defined as the level of implementation of the 6 components of the integrated model of care, remained low. The target population of this program was mainly the elderly population characterized by complex interactions between social, physical, psychological, economic, and environmental dimensions.
In the context of the integrated care model case managers were appointed to address the specific needs of this population using a 5-step process: identifying people with complex needs, standardized multidimensional assessment of needs, establishment of a care plan and follow-up with regular needs reassessment and care plan adaptation [45] . This case management approach provides an operating model to implement a multidimensional tool such as the RAI-HC. It allows collects information on the population needs and supports the care planning through CAPS guidelines. During the experimental phase, only the case managers had to use a standardized comprehensive assessment tool. While this helped them form their new professional identity and reinforced their legitimacy, it also introduced a difference with other care providers who were not requitred to use them [44] . Moreover, case managers did not use other applications such as quality indicators and RUGs, thus limiting the benefits related to the full deployment of the instruments.
The standardization allowed case managers to homogenize practices and avoided confusion in the interpretation of items (same definitions and coding). The 5-days training associated with a continuous support in the experimental territory reinforced the appropriation of the tool by case managers. The electronic version was available and allowed assessors to get a direct access to scales and CAPS. The participation of geriatricians in InterRAI France reinforced the leadership of the organization ( Table 2) . Table 2 : Incentives and barriers of the implementation of the RAI Instruments second period.
Phase 2

Incentives Barriers
National context
Integrated model of care with a national pilot
Low integration level
Step by step implementation
Target Population
Older people with complex health and social needs
Persons involved Voluntary community-based case managers
No other users
Impacts on providers
Improving the case management process with the care planning
Other stakeholders were using different tools
Legitimation of the role of CM Lack of appropriation of other applications of the instruments
RAI instrument characteristics
Standardized and homogenized data collection
Training
days training and local support Electronic version of the instruments
Leader ship
Mixed leadership of academic and clinical physicians
Third part: the call for tenders
In 2015, a national call for tenders was issued to choose a standardized comprehensive assessment tool for case managers.
The criteria for tool choice were:
-existence of a conceptual framework with an international functional classification -a multidimensionality approach -relevance to older people with loss of autonomy -possibility to perform the assessment at home -relevance to care planning -overview of resource utilization -scientific validity -existence of an international network -active development.
In 2016, interRAI-HC was choosen by the CNSA as the mandatory instrument for the 1000 case managers working in the integrated care model implemented in the entire territory.
Discussion
The research-driven approach for improving quality of care, the move from coordination to an integrated care model and the step by step implementation of case management were the main national factors that contributed to the success of interRAI instruments together with their positive impact on providers, their scientific validity and relevance, and the interdisciplinary team driving their development.
At the international level, studies conducted by the interRAI consortium have driven the improvement of the quality of data produced and developed the range of instruments. At the French level, while clinicians were strongly involved in clinical studies, the tools were not implemented in routine clinical. To drive adoption, managers and decisions makers had to be involved, and potential barriers from the providers at local level had to be anticipated. Despite initial resistance, the interRAI instruments are now used in the clinics, and we are foreseeing a strong development of a research based on the data collected by 1000 case managers, each with a case load of 40 persons and a minimum of 2 assessments a year. This dataset provides an unprecedented view into the elderly population that has the potential to drive key changes in the standard of care. Collecting and anonymizing this data and transferring it to interRAI France and interRAI consortium are key challenges to the sustainability of this international effort. Future efforts will need to include incentives not only for the clinical users of the instruments, but also for software developers who are implementing the electronic record systems supporting data collection.
The development of the integrated care program in France combined a bottom-up and a top-down approach. It means a double piloting with the presence of a pilot at the national level and at the local level. The national pilot required an active participation of the local sites, and was driven by a better comprehension of the needs of all stakeholders from the healthcare and social services [46] .
The implementation of interRAI-HC within an integrated care model will require adoption of the instruments by all local stakeholders. We suggest the implementation of screener instruments as a way to promote the adoption of other interRAI instruments and attract new providers. For example, the interRAI Contact Assessment (CA), a screener based on common collapsed items of interRAI-HC, identifies which potential home care clients should be referred for a full assessment or for services such as rehabilitation [47] . The interRAI-CA is relevant for providers in LTCF, palliative care, acute and post-acute care hospital and skilled nursing home facility. Ultimately, the availability of a common standardized comprehensive tool allows for the construction of an integrated clinical information system and will drive the integration of care between all services.
The creation of the non-profit organization interRAI France was instrumental to the development of interRAI instruments in clinical practice in France. InterRAI France is involved in the construction of training programs for the different providers, runs the network of users and supports them in the appropriation of the tools. Several members of InterRAI France participate at the interRAI consortium. They are responsible for the dissemination of relevant information from local providers to the international network. This drives the constant improvement of items and instruments that is key to the success to the platform. interRAI France is driven by a mixed team of clinicians and non-clinicians, who provide a strong support to promote the instruments and engage with a larger number of stakeholders. It has been shown that this double leadership is a strong incentive for supporting the case management, reinforcing the inter-professional bonds and changing professional practices [48] .
Our review of the results of different studies in the context of the development of an integrated care model is relevant to healthcare professionals and organizations of other countries planning a similar transition. The incentives, as well as the solutions that were identified to overcome stakeholder resistance, are important guidelines to the development and improvement of a standardized and complete integrated clinical information system.
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